As institutional investors, we have a duty to act in the best long-term interests of our beneficiaries. In this fiduciary role, we believe that environmental, social, and governance (ESG) issues can affect the performance of investment portfolios (to varying degrees across companies, sectors, regions, asset classes and through time). We also recognise that applying these Principles may better align investors with broader objectives of society. Therefore, where consistent with our fiduciary responsibilities, we commit to the following:
1
We will be active owners and incorporate ESG issues into our ownership policies and practices.
2
We will seek appropriate disclosure on ESG issues by the entities in which we invest.
3
We will promote acceptance and implementation of the Principles within the investment industry. 
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Investors and credit rating agencies (CRAs) are ramping up efforts to consider environmental, social and governance (ESG) factors in credit risk analysis.
This report is the first in a three-part series by the Principles for Responsible Investment (PRI) on its initiative to enhance the systematic and transparent consideration of ESG issues in the assessment of the creditworthiness of borrowers in fixed income (FI) markets.
It provides a snapshot of the current state of play on ESG in credit risk analysis (in terms of thinking and activities)
The findings of this report point to a number of themes that will shape the agenda of industry forums led by the PRI over the next year. The forums will enable market participants to address some of the questions which have emerged so far. This report is only the beginning of more work that lies ahead. The PRI acknowledges that these findings may not necessarily reflect industry views across the board, particularly on the investor side. We strongly encourage interested parties to work with us in taking this important project forward by getting involved in the activities being planned with the help of the ACCR.
The PRI welcomes all feedback on this initiative; the challenge is to channel efforts constructively, efficiently and effectively to drive real change.
The more visible impact of climate change in recent years, as well as corporate scandals which have triggered sizable financial losses and the devastating effects of the global financial crisis, are all stark reminders of why oversight, lack of transparency and accountability can negatively affect FI market pricing, volatility and, ultimately, financial stability.
The world is changing and ESG risks are becoming more visible. Some may already feature in traditional credit risk evaluation, but have not been labelled as such. No longer perceived as long-term, others have started to be incorporated only in recent years. Other risks are nascent or merely viewed as potential at this stage. Finally, investor awareness has increased following numerous examples of securities' underperformance when ESG risks have been overlooked
WHY ESG FACTORS MATTER IN CREDIT RISK ANALYSIS
Investor demand for ESG-linked assets is growing and, correspondingly, the need to better understand related issues: the number of PRI signatories exceeded 1,700 this year with assets under management (AUM) totalling over US$70 trn. Of this total, FI assets represent almost US$30 trn (or 41% of AUM), with the majority invested in sovereign and non-financial corporate bonds.
1 At present, systematic integration in the investment process is more advanced for the latter compared to other FI assets.
1 Some of these funds are managed directly by the internal teams of asset owners (AOs) or asset managers (AMs) and some are outsourced to external managers. In addition, some of these funds are invested with passive strategies that aim to replicate the investment holdings of a particular index, whilst others take an active approach that seeks to outperform the market. Beyond stewardship, the business case for a more environmentally sustainable and socially responsible society has come to the fore in recent years -from a risk management perspective as well as a way to spot market mispricing and opportunities.
Nº Signatories Assets under management (AUM)
Investors appreciate the need for a high-level view of which ESG issues might impact their portfolio, but need a clearer understanding of the implications across asset classes.
When it comes to FI instruments, market participants can learn from ESG integration practices in equity analysis. ESG integration in equities is more advanced despite the comparatively smaller size of the market (partly because shareholder voting rights has facilitated progress). However, FI as an asset class is different, with multiple stakeholders involved and different time horizons to consider (Ngo, 2016) .
Ultimately, one of investors' main objectives is to maximise returns while minimising risks, including those related to ESG factors. In the case of FI, investors buy bonds for reasons ranging from capital preservation or appreciation, income, portfolio diversification to a hedge against inflation or economic weakness.
The case for capital preservation is particularly pressing for insurers and pensions funds, which own large portions of FI securities for asset-liability management purposes and have a fiduciary duty towards their policyholders and/ or beneficiaries. This has gained further prominence since the start of the decade with the introduction of "bail in" regulations, which require that creditors bear some of the burden of a borrower's default by having some of the debt that they are owed written off.
Incorporating ESG considerations into credit risk analysis is not a tick-box exercise due to the multi-faceted nature of credit risk is related to the likelihood of default by an issuer. However, there may also be ESG factors that affect creditworthiness indirectly (resource scarcity, for instance, might add to inflationary pressures, prompting a tightening of monetary policy and a rise in the cost of capital which, coupled with adverse market conditions and poor liquidity, could prompt a default).
Broadly speaking, ESG factors can affect the price performance of a bond and its credit risk at different levels:
■ Issuer/company level: These are risks that affect a specific bond issue or its issuer and not the market as a whole. They are generally related to factors such as the governance of an issuer, its regulatory compliance, the strength of its balance sheet and, at the corporate level, brand reputation. For example, the yield on the corporate debt of the car manufacturer Volkswagen rose and stayed high for a prolonged period of time in the aftermath of the emission scandal.
■ Industry/geographic level: These risks stem from wider-ranging issues affecting the entire industry or region that the issuer belongs to. They can be related to regulatory factors, technological changes associated with the business activity the company is involved in, and/or the markets it sources or sells to. For example, utilities are relatively more exposed to climate change risks than financials.
History has also taught us that there can be ramifications if idiosyncratic risks affect an issuer's industry peers. For example, the Volkswagen emissions scandal has marked a turning point in the future of diesel cars. Moreover, with adequate risk management even "black swan" events (i.e. unexpected events with major impact that are extremely difficult to anticipate) can be mitigated. 2 A case in point is the 2013 landslide at Rio Tinto's Bingham Canyon mine in Utah, where nobody was injured because Rio Tinto's laser scanning system sent early warning signals, enabling a prompt evacuation of the site.
Not all ESG factors which may affect bonds' price performance influence an issuer's creditworthiness -a point that will be explored further in the report. Nevertheless, with emerging evidence of a link between ESG factors and creditworthiness, it is critical that market participants ensure -where material -that these factors are systematically included in their assessment processes (see section with takeaways from existing research). Transparency is also key to delivering robust credit risk analysis, just as fostering a culture of awareness can help to eliminate "blind spots" in the process.
2
The term "black swan" event in the context of financial markets was first coined by Nassim N. Taleb (Taleb, 2008 
THE PRI ESG IN CREDIT RATINGS INITIATIVE
The PRI has already published several reports that focus on ESG factors in FI, including one on corporate (2013) and one on sovereign bonds (2013), as well as a general guide for investors (2014).
This document is part of a project which started in 2015 when the PRI conducted an investor survey and launched a working group on the importance of engaging with CRAs to enhance the systematic integration and transparency of ESG factors in credit risk analysis.
A major milestone was reached in May 2016 with the publication of the Statement on ESG in Credit Ratings, in which investors and CRAs publicly stated their recognition of the value of considering ESG factors in credit risk analysis, and committing to collaborating on the following: ■ Developing a better understanding of ESG issues as they relate to creditworthiness; ■ Crafting practical solutions for more systematic and transparent incorporation of ESG factors in credit ratings and analysis.
With a roadmap developed to take the project forward, the ACCR was assembled in late 2016 to start the work which has formed the backbone of this report and is based on: This review, which is not intended to be a meta study, was conducted in 1Q 2017 (see Appendix 3).
PRI Statement on ESG in Credit Ratings as of June 2017
Widespread support for the PRI statement on ESG in credit ratings is a testament to the fact that the financial community is taking ESG considerations increasingly seriously. Hitherto, there have been few attempts to explicitly unpick the motivations, thinking and practice of both investors and CRAs with regards to integrating ESG factors into credit analysis.
While there seems to have been much ad-hoc investor engagement with CRAs on ESG-related issues in recent years, the latest PRI-led initiative is critical in creating space to do this in a more coordinated manner. This dialogue is still in its infancy but has already brought to light several interesting themes.
THE STATE OF PLAY
Encouragingly, both investors and CRAs are allocating more resources to focus on ESG issues. This includes dedicated ESG analysts and published research by CRAs. Additionally, both sides are looking for new measures (developed internally or through external providers) to quantify and incorporate these risks more systematically into their assessments. S&P Dow Jones Indices, for example, recently bought a controlling stake in Trucost plc, a UK environmental consultant firm and a specialist in carbon, environmental data and risk analysis.
Investors and CRAs have moved ahead of initial recognition of ESG as a relevant investment concept, but when integrating ESG in credit risk analysis they are both at different stages. 
HOW INVESTORS ARE APPROACHING ESG FACTORS AND CREDIT RISK
A majority of PRI signatories say they use some form of ESG approach when investing in FI instruments, including strategies such as screening and thematic investments (see Appendix 2).
3 It is important to acknowledge that sensitivity to ESG issues among PRI signatories is relatively high compared to other investors. Still, total AUM invested in FI by PRI signatories represent over one-third of the overall FI market -and is growing.
Integration appears by far the most popular strategy for incorporating ESG factors in FI investment decisions, followed by integration with screening approaches. Strategies containing a thematic element are less popular.
Across FI instruments, governance is consistently cited as the ESG factor that is considered the most systematicallya finding in line with interview insights that will be discussed later in the report. 
SUBJECTIVITY
"From an investment perspective, we see the G, governance, as being the most relevant, so we wanted to acknowledge that by giving that component the highest weighting in generating an overall issuer ESG score using E, S and G scores from our third-party provider…we have done that by making the G score 50% and the others [S and E] 25% and 25% of the overall score" (BlueBay AM, Ngo, 2017).
WHAT RATING AGENCIES ARE DOING ON ESG FACTORS
The motivation behind CRAs embracing the PRI ESG Credit Ratings initiative is indicative of a genuine desire to work towards the vision of the Statement; so far, nine have
CRA type Progress on ESG Key findings Global CRAs
This group contains the two largest and most established CRAs: Moody's Investors Service and S&P Global Ratings. Challenges: Investor willingness to pay for non-rating ESG-orientated products and services; meeting growing demand for more extensive commentary on ESG issues for issuers beyond current credit ratings.
Leading the pack -strong efforts

Smaller/regional CRAsSpecialists
This group contains smaller and more specialised agencies: Liberum Ratings, RAM Ratings and Scope Ratings AG.
Catching up -good efforts
Younger; less developed in the publication of working frameworks than the global agencies, but demonstrating strong commitment to incorporating ESG factors as they grow.
■ Motivation: Belief in the value of ESG and an interest in satisfying increasing investor demands in this area.
■
Focus:
Most still at the development stage of formal measures and using them consistently in all ratings.
■
Internal capacity: Nascent. As an example, a CRA has charged some of its most senior staff to establish a taskforce that will develop the necessary framework, processes, internal capacity and manage their commitments under the statement.
■ Transparency: Internal methodologies are generally still being developed and transparency, besides high-level methodology papers, is limited.
Challenges:
As the smaller and regional CRAs are still relying mostly on issuers' fees, they face more commercial pressure, potentially compromising ESG integration.
Regional CRAs -Chinese
This group represents a sub-set of the regional ones and includes Dagong Global Credit Ratings, China Chengxin and Golden Credit Ratings.
Early days -focusing on green
Generally consider ESG from a green bond perspective.
■ Motivation: Government policy in China has generated significant interest in green bonds and CRAs have responded by developing green bond rating processes.
■ Focus: Almost exclusively on the environmental impact of the projects rated.
■
Internal capacity: Expanding to meet increasing demand for green bond assessment processes.
Transparency:
Remains an issue due to language barriers and significant discrepancies between ratings assigned by local agencies and global agencies for the same issuer (FT, 2017).
■ Challenges: One CRA notes that the biggest challenge to its rating process is how to internalise environmental costs.
5 The nine CRAs include Beyond Ratings which is not a credit rating agency yet but has applied to become one.
signed and four are part of the ACCR and participated in the interviews. 5 The CRAs vary in size, history and service offering, as well as regional focus.
ESG factors are not completely new to credit analysis:
During the interviews, CRAs highlighted that ESG consideration has always been embedded in their rating analysis.
"We see the PRI statement as a reaffirmation of what we were already doing in the space" (S&P Global Ratings, Wilkins, 2017).
"ESG considerations are part of the holistic assessment of credit risk that we undertake for a rated entity. They are an important element in our assessment of an entity's creditworthiness where they represent a material credit risk" (Moody's Investors Service, 2015).
"Among the many categories of risk S&P Global Ratings examines within its ratings framework are environmental, social and governance (ESG) risks. Since all rated entities operate in the natural and social worlds, we regard these risks as ubiquitous across the ratings spectrum…managing environmental and social risk is included in the business and financial risk profile assessment for corporate ratings, as applicable and when environmental and social risks are ratings significant" (S&P Global Ratings, 2015) . Meanwhile, CRAs are responding to growing client demand, although some noted that sensitivity to related issues is more established in Europe and still developing in other regions. "Scope's strategy is to build a "new framework that takes in account ESG issues as they are important to investors" (Scope Ratings AG, Theodore, 2017).
The challenge is on disclosure: The main challenge for CRAs is on the disclosure and transparency front, not so much on putting in place an ESG integration framework, which they have already. They acknowledge, though, that there is scope to refine these methodologies, expand analytics and disclosure, as well as their internal ESG expertise and resources, and are working across all these areas.
"As we engaged more fully on the ESG side we recognised there were ways of doing a better job on providing more transparency and systematic inclusion of ESG factors in the reporting" (Moody's Investors Service, Cahill, 2017).
"As we progress in our journey and after careful study, we may introduce more disclosure on ESG issues into our publications as well as various rating tools and criteria to enhance the understanding and assessment of ESG risks in due course" (RAM Ratings, Dass, 2016).
Moody's Investors Service has published ESG-related commentary where it sees these risks as material. S&P Global Ratings does this within its Key Credit Factors, which documents how the firm interprets its own general corporate criteria to take into account specific industry dynamics or factors. Key Credit Factors describes ESG risks that could be material to ratings for that industry unless the risks are already covered in management and governance criteria.
S&P Global Ratings also published a review of its global corporate rating actions since 19 November 2013 to assess the impact of extreme weather events and environmental and climate risks. In reviewing all 38 corporate subsectors, it identified 299 cases in which these risks have either resulted in (or contributed to) a corporate rating revision, or were significant factors in its rating analysis. In 56 of these cases, environmental and climate risks had a direct and material impact on credit quality, resulting in a rating Outlook or Credit Watch action or adjustment -nearly 80% of which were negative in direction. The lion's share of these ratings were in the oil refining and regulated utilities, as well as unregulated power and gas sub-sectors.
Finally, both CRAs have published papers outlining their approaches to ESG in their ratings, and have delivered further research and related case studies. It is also worth noting that the approach has been implemented in stages over several years: a heat map of environmental risks by sectors was followed by more detailed sector analysis, before including explicitly some of these risks in the rating assessment and the accompanying statement of a particular issuer.
Example of possible top-down ESG integration approach from Moody's Investors Service
PHASE 1
Assessment of key ESG risk factors
Environmental risks: Heat map shows wide variations in credit impact across sectors (Moody's Investors Service, 2015).
PHASE 3
Link to rating methodology
PHASE 2
Analysis of the risk impact on various sectors
PHASE 4
Visibility in individual rating assessment Appendix 1 from the above document on the automotive sector contains a heat map that helps to assess corporate relative positioning against carbon transition risks. The map sets quantitative factors and indicators for product breadth and strength that help rank companies from lowest to highest risk. This score is then considered when assessing implications for credit ratings (Moody's Investors Service, 2016).
Moody's Investors Service published an in-depth review of BMW AG, which discusses how the firm is positioned to weather the technological and regulatory challenges facing the auto industry, including the transition to alternative fuel vehicles (Moody's Investors Service, 2017).
Comments by another CRA also highlight how ESG considerations are taken into account at various stages of the ratings methodology:
"ESG factors are analysed at various points in ratings methodology. The incidence of environmental and social risks are most commonly addressed in the business risk profile, for example country risk issues connected with supply chains and the reputational risks that can arise for a rated issuer if the company's corporate responsibility statements are contradicted by the emergence of contradictory facts. Industry risk and competitive position are the locations for comparative peer analysis on how industry risks are managed by the issuer, along with competitive advantages or disadvantages that arise from management decisions. Management decision making and the effectiveness of board oversight are further reviewed and assessed with the management and governance modifier in our ratings methodology, to ensure that both the incurrence of environmental and social risks and opportunities and their management and oversight by the board of directors receive a comprehensive review" (S&P Global Ratings, Hazell, 2017).
ESG IN SOVEREIGN RATINGS
It is important to acknowledge credit ratings on sovereign debt, as the government debt market is by far the largest across types of FI instruments. Typically viewed as safer risk assets than private sector bonds -because of the comparatively lower probability of default of a sovereign country and governments' ability to generate revenues via higher taxation -they are not however immune to credit risk.
In fact, the share of government bonds with an AAA rating by the largest three global CRAs has been shrinking since the global financial crisis, as governments in many developed economies have been forced to bail out banks and public finances have been squeezed by weak economic growth. As global recovery has been slow and uneven, highlighting that cyclical as well as structural forces are undermining traditional growth paradigms, it has become even more compelling for investors and CRAs to assess the drivers of potential growth through an ESG lens.
7
A country's competitiveness, its potential growth, governance and political stability are all important ingredients of prosperity as well as critical in reducing vulnerability to shocks and increasing resilience during economic downturns. When these occur, they can be more moderate and short-lived if the social and institutional fabric of a country is strong.
There are many factors to take into account in relation to how ESG considerations feature in sovereign credit: availability and management of resources (including population trends, human capital, education and health), emerging technologies, the distribution of growth dividends, government regulations and policies. Ultimately, what matters from a credit perspective is a government's ability (and political stability) to generate enough revenues to repay its financial obligations -and it is becoming increasingly apparent that ESG factors may affect this.
Each CRA uses a different framework when assessing sovereign debt, but with the following factors in common: Economic conditions could also be a re ection of the government's nancial health and management. Prudent scal policies (alongside monetary and other economic policies) lend to a stable macroeconomic environmen, which is critical for sustainable growth. "Broadly 25% of the rating of a sovereign is on institutional effectiveness and governance standards. This is not just for emerging markets. It was these governance factors that were the drivers for downgrades on the US and the UK" (S&P Global Ratings, Kraemer, 2017).
SOVEREIGN ISSUER CREDIT RATING FRAMEWORK
The link between sovereign credit ratings and governance is relatively direct and intuitive, while the channels through which environmental and social factors affect economic growth over the long term are less obvious.
Although there is broad consensus on why economic growth is important to sovereign credit ratings, the need to explore the environmental and social channels through which growth might be compromised or boosted requires greater attention by CRAs at a time of significant change (including demographic, technological and environmental trends).
"The history of sovereign defaults suggests that a wealthy, diversified, resilient, market-oriented, and adaptable economy, coupled with a track record of sustained economic growth, provides a sovereign with a strong revenue base, enhances its fiscal and monetary policy flexibility, and ultimately boosts its debt-bearing capacity" (S&P Global Ratings, 2015) .
"The intrinsic strength of the economy -focusing on growth potential, diversification, competitiveness, national income, and scale -is important in determining a country's resilience or shock-absorption capacity. A sovereign's relative ability to generate revenue and service debt over the medium term relies on fostering economic growth and prosperity" (Moody's Investors Service, 2016).
"In a nutshell, a country's economy represents the revenue base and spending obligations of a sovereign government. RAM Ratings' assessment of the economy aims to identify conditions or vulnerabilities that could impact, constrain or disrupt economic performance; whether the country and government is able and willing to respond to these constraints and/or shocks; and the implications that such actions could have for the government's finances" (RAM Ratings, 2012).
S&P Global Ratings recognises: "More precisely, a sovereign's economic score would be one category worse if its economic activity were vulnerable due to constant exposure to natural disasters or adverse weather conditions" (S&P Global Ratings, 2013) .
Acknowledging that it is on environmental risks and the impact on ratings that the challenge is the most complicated, the CRA published Storm Alert: Natural Disasters Can Damage Sovereign Creditworthiness in an attempt to make more transparent what countries credit ratings were most at risk because of climaterelated factors (S&P Global Ratings, 2015) .
On social factors S&P Global Ratings notes: "In our ratings methodologies we can make an adjustment if we feel there are basic needs that are being unsatisfied -these are an explicit adjustment to the fiscal performance that we can and do apply where necessary" (S&P Global Ratings, Kraemer, 2017).
SPOTLIGHT ON CHINESE CRAS
The group of Chinese CRAs which support the PRI Credit Ratings Initiative deserves a separate mention as they generally consider ESG factors from a green bond rather than a credit risk perspective. Green bond assessments are designed to evaluate the governance and transparency of a bond's issuer, as well as measure the environmental impact of the project that the bond aims to finance.
Green bond issuance in China is burgeoning, accounting for 39% of global issuance in 2016 and about 30% of the outstanding amount, as highlighted by the Climate Bond Initiative (2016). China as a sovereign country has shown significant commitment to green initiatives, spurred by hosting the G20 presidency and driven by a need to address air pollution, desertification of farmland and other water issues which have accompanied rapid economic growth over the past three decades.
The focus on green bonds, while not directly ESG integration, is playing an important role in raising awareness of environmental factors and the techniques and skills required to assess them. All the CRAs that participated in the PRI's report maintain that it takes time and effort to raise the level of understanding and analytical skills of their workforce. The focus on green bond assessment may be a good base from which to develop a more complete and integrated ESG assessment process in credit risk analysis. 
TAKEAWAYS FROM EXISTING RESEARCH
INVESTOR-CRA DISCONNECTS
Subject area CRA positioning Investor positioning Potential reconciliation
Visibility of ESG risks
Time horizons used are deemed appropriate to the degree that they can be considered plausible.
Agencies express their rating horizons differently. Broadly speaking, these range between three and five years for IG corporate (or longer); they are shorter for HY corporates (typically two years or less) and longer for sovereign ratings (typically around 10 years).
Time horizons aligned with investment objectives. These may vary considerably between AOs and AMs.
Whilst many AOs' liabilities are long-term (decades), AMs' analytical period is more aligned with the trading horizon, with an eye towards quarterly or annual performance.
CRAs could consider being more transparent around the time horizon they believe is appropriate.
Investors could acknowledge the diminishing marginal visibility of risks as they move further into the future. They could also consider how they can internally reconcile any misaligned time horizons between ESG analysts who may be longer-term focused than in-house credit analysts and PMs.
Materiality of ESG risks
Focus on those material to credit risk i.e. the relative likelihood of an issuer/issue's default (and may include the expected financial loss in the event of a default).
Focus on those material to the overall investment risk which can affect the financial performance of an issuer/issue (including credit risk).
CRAs could do more scenario analysis (for example different assumptions on climate change) and demonstrate how increased ESG research capacity and competence is altering rating decisions.
Investors could complement credit risks analysis with ESG non-rating tools to assess risks that may affect the yield and the volatility of the price of a bond.
Transparency Do not view ESG as a separate risk-factor category when it comes to creditworthiness assessment.
The more established CRAs are at embedding these risks systematically within their assessment process (as opposed to adding a separate ESG pillar), the more challenging it is to demonstrate this integration.
Separate ESG treatment helps investors to be more accountable to clients.
Some investors demand that CRAs put explicit weights on the E, S and G factors in their methodologies.
They insist on greater transparency from CRAs and explicit disclosure when it comes to ESG considerations to avoid doublecounting.
CRAs need to make more efforts on the communication front to demonstrate how rating conclusions are reached. They could introduce more consistent language, highlighting ESG risk factors in their ratings commentaries, particularly where these are possible downgrade/upgrade triggers.
Investors could introduce more systematic collaboration between ESG analysts and credit analysts/ PMs.
Data availability and competence
Testing the ground for possible additional ESG risk scoring metrics.
CRAs' ability to conduct robust analysis when it comes to ESG integration is also a function of the availability and quality of the data (which could explain why more visible efforts are in the environmental space).
Some investors already produce proprietary ESG scores and conduct in-house research.
However, many still cite a lack of quality data coverage, standardisation and, when a plurality of data is available, they are unsure about which metrics to use. 
Both CRAs and investors
VISIBILITY OF ESG RISKS IN CREDIT RISK ANALYSIS
This is one of the areas where views tend to differ most between investors and CRAs in terms of how to achieve greater transparency and the systematic integration of ESG factors.
■
Investors and CRAs struggle to agree on what is a "reasonable" time horizon to consider. Investors tend to align their time horizons with their investment objectives: some buy and hold long-term bonds until maturity (for instance for asset-liability management); others trade more frequently. For the former, a CRA's long-term rating may not be forward-looking enough, while for the latter it could be too long-term. On their part, CRAs maintain that they are as forward-looking as possible, with a degree of plausibility.
Views on visibility are mixed. When talking about the visibility of risks, some investors ask CRAs to expand on the spectrum of ESG factors that they consider in their risk assessment, whilst others ask them to be more forward-looking. "If you say a certain risk is a risk from a profitability perspective but it is so far into the future that it doesn't even feature in discounted terms, then it isn't really relevant from a credit perspective" (Aberdeen, Kuhn & Frings, 2017) .
"CRAs' adjustments of ratings are not very frequent" (Global Evolution, Hagen J. 2017).
"The risk of asset stranding in particular industries is becoming more immediate as time goes by and can be very relevant for credit assessment" (Colonial First State Global AM, Spencer, 2017).
CRAs
"As the time frame for a risk or event lengthens into the future, the consequences of the event become less certain, as does the importance of that risk relative to other risks faced by an issuer…With longer time frames, there is also less visibility into the impact that a particular risk will have on the overall cash flow-generating ability of an issuer or sector" (Moody's Investors Service, 2015).
"Credit ratings for corporates have a shorter time horizon than the time horizon over which most ESG risks tend to materialise and this is causing perception issues. Commentators are saying we ignore ESG risk but this is not the case at all, it is just that many of the risks are not likely to crystallise in any material way in the rating time horizon," S&P notes. "In our experience a foreseeable horizon is generally less than two years for a speculative-grade credit (rated 'BB+' and below) and no more than five years for an investmentgrade credit ('BBB-' and above), reflecting the fact that investment-and speculative-grade credits are differentially vulnerable to the many factors in the business, financial, natural, and social environments" (S&P Global Ratings, Wilkins, 2017).
"A credit rating time fame cannot be longer than three years -you can't know what will happen in the long term" (Scope Ratings AG, Theodore, 2017).
Moody's Investors Service summarises the problem as such: "The forward visibility for some risks is higher than others. Corporate issuers typically disclose the maturity of their near-term and medium-term debt obligations and liquidity facility arrangements. For other risks, including whether or how fast disruptive technologies will develop, or whether a transformative merger or other event will occur, there is much less disclosure and much less visibility. The predictability of future financial performance for most issuers diminishes considerably after a few years, which further complicates an attempt to assess how a very longterm risk will affect an issuer's leverage and cash flow" (Moody's Investors Service, 2015).
MATERIALITY OF ESG FACTORS TO CREDIT RISK
Many investors believe that CRAs should take a more proactive approach to highlighting ESG considerations in their analysis. Investors are not, however, asking CRAs to provide early warnings on future defaults and "black swan" events, and they recognise that an assessment of ESG factors will not eliminate credit risk nor surprises. In the latter case, financial markets may even have an advantage as they can price unexpected information almost instantly, unlike CRAs which must follow internal procedures before adjusting an outlook or rating. Still, CRAs may have access to material non-public information, putting them in a relatively better position to assess risks.
In general, there appears to be demand from some investors for public discussion of ESG risks facing an issuer, irrespective of whether they are material to creditworthiness or not. However, just because an ESG factor may appear immaterial to credit risk, it does not mean that it may not become material in the future. For example, a company may meet the costs of an environmental accident easily, but if the frequency of accidents starts to increase (all else equal), its financial strength may deteriorate. Similarly, when considering the costs of fines that a heavy-polluting company could potentially face, credit analysts should also factor in the possibility that these fines could increase in the future, that heavier taxes could be levied, or that new capex might be needed as a result of legislative changes (possibly resulting in a loss of market share by the issuer during the transition phase). The potential consequences of underestimating these risks go well beyond financial penalties and include reputational risk, which can be long-lasting even when damage control measures are implemented promptly.
INVESTORS
"Ratings have weights assigned to the various indicators that reflect creditworthiness -these weights are arbitrarily set and are not evidencebased" (Global Evolution, Hagen J. 2017).
"CRAs might not be looking broadly enough and might miss significant risks" (Legal & General, Ogden, 2017) .
"I don't completely agree with the statement that CRAs have systematically factored ESG criteria into their methodology. There is scope to better capture indirect, embedded ESG risks which are values/supply chain related… such risks appear to be increasing so may be more investment relevant going forward than in the past" (BlueBay AM, Ngo, 2017).
CRAs
"ESG considerations are rarely the main driver of credit outcomes. Broader ratings factors -notably the financial strength of a given debt issuerwill typically form a more important part of our credit assessment. And even when ESG risks have material implications, the credit impact may be mitigated by other considerations. Additionally, the impact of ESG risks is not always clear-cut in terms of materiality, scale and timing. Often issuers have considerable operational and financial flexibility and a track record of adjusting to emerging ESG risks without them becoming material to credit quality...ESG considerations are explicitly scored factors in some of our rating methodologies. In these instances, we regard ESG as material, industry-wide risks that justify explicit mention in the relevant methodology, either in the form of explained qualitative adjustments to the methodology grid-indicated ratings scores, or an explicit factor within our grid-indicated factors" (Moody's Investors Service, 2015).
There is an "external perception that every visible ESG risk identified will have a direct rating impact. Rating deliberations, which are guided by our methodologies, ultimately place greater weight on factors that are significant and have long-term implications on the entity or issuer we rate. There could also be instances when ESG risks are visible, but have no immediate impact. There are many elements which are considered in any rating outcome on a rating, after the time frame and magnitude of these risks are given due consideration" (RAM Ratings, Dass, 2017) .
"E" GAINING TRACTION
Investors and CRAs agree that governance plays a crucial role when assessing creditworthiness. This is unsurprising, as weak governance increases the probability of distress more than, for instance, environmental accidents or others related to social factors (against which an issuer might be insured). Even when Honduras was hit by Hurricane Mitch, significantly impacting the country's infrastructure and economy -as well as having devastating social consequences -there was no sovereign default.
Furthermore, governance is directly applicable to all issuers, whereas environmental and social risks (and hence the probability of their materialisation and their frequency) may vary depending on the issuer's sector, its location and the diversification of its industry within the country. However, insurance is no excuse for complacency: as climate-related incidents increase for example, insurance premiums might become unaffordable, resulting in underinsurance, which could impact issuer credit ratings.
INVESTORS
"Governance -is always the most important factor and always will be" (Aberdeen, Kuhn & Frings, 2017) .
"The biggest weight in our process is governance" (Neuberger Berman, Nazli, 2017).
"We saw that from a credit perspective governance was the most important issue" (BlueBay, My-Linh Ngo, 2017).
CRAs
"Governance is the core analytical driver for a bank rating" (Scope Ratings AG, Sam Theodore, 2017).
"Governance is more important because it is more volatile and thus moves markets" (S&P Global Ratings, Kraemer, 2017).
"Governance is very important to us. Interviews start with governance issues because they are fundamentally important for the continuity of the firm" (Liberum Ratings, Pinheiro & Bassi, 2017).
However, beyond governance, there has been an increase in focus on the impact of environmental risks over the last few years, perhaps because they are more quantifiable with greater public resonance -hence the proliferation of research in this field and of metrics to capture these risks. Attention also seems to stem from policy developments, the more tangible impact of climate change and the significant transformation that the market is undergoing to reduce greenhouse gas emissions.
The COP21 Paris Agreement -and the recent withdrawal from it by the US -has also contributed to renewed focus on environmental factors. Certain climate-related risks could diminish or increase, depending on how legislation and policies are implemented by countries to fulfil their nationally determined contributions to reduce greenhouse gas emission. It remains challenging for CRAs to assess the impact on individual companies before policies are announced and for issuers to adjust their strategies in a changing landscape. Nevertheless, awareness that environmental risks can no longer be ignored is increasing.
The pace at which market dynamics are driving the transition towards low-carbon economies is accelerating, partly owing to economies of scale that have reduced the cost of renewable energy. However, in a scenario where this transition occurs late and abruptly, there could be a sudden re-pricing of carbon-intensive assets -assets that are largely financed by debt and could quickly become stranded (i.e. unusable). This could result in a spike in costs and impact an issuer's creditworthiness (ESRB, 2016) .
COMMUNICATION AND TRANSPARENCY
Many of the hurdles in the way of systematic and transparent incorporation of ESG factors in credit ratings and analysis can be ascribed to how credit risk-related information is conveyed.
Transparency around the credit assessment framework has improved significantly, CRAs' methodologies and ratings criteria are extensive, and in many jurisdictions, where CRAs are registered and regulated, they are published and publicly available.
Providing greater transparency at the rating level appears more challenging, as CRA analysis is a mix of qualitative and quantitative indicators and not the product of a spreadsheet model or flowchart. It is harder for CRAs to communicate the details of a fully integrated ESG approach compared to when working in ESG silos (i.e. non-rating ESG metrics). Still, many investors argue that CRAs could do more on this front and believe that giving special mention to ESG factors in credit rating assessments will help market participants attach more importance to them. Others demand evidence that CRAs have considered ESG factors, or want increased CRA scrutiny to avoid double counting when conducting their own risk assessment.
"It is important -given the key role of CRAs in the market and the relationship they have with issuers in particular -that CRAs use their influence to raise awareness of ESG factors. That's why improving explicit communications in their analysis is so significant" (BlueBay AM, Ngo, 2017).
Aberdeen, on the investor side, as well as integrating their ESG research into their credit analysis, produce a separate ESG score. "Our ESG score is how we show to our clients that we are doing the work -you don't actually need the ESG score as it is already in the rating but if it is in the rating it is very difficult to prove that you have actually done the ESG work" (Aberdeen, Kuhn & Frings, 2017) .
Because of their unique role in FI markets, CRAs play a crucial part in promoting greater ESG integration in credit risk analysis. This is because ratings: 
RANGE OF APPLICATIONS
Market participants typically use the information provided by credit ratings to help them price, trade and assess the credit risk of FI securities, and to determine whether these are suitable for investors, fiduciaries and their institutions.
POTENTIAL FOR IMPACT
A combination of investor research, analysis and judgment determine the suitability of a bond investment based on a range of factors, of which credit ratings may be one. Others include proprietary indicators, recommendations by security analysts, auditors and corporate attorneys. The latter are particularly important for FI securities that do not have a rating.
With that said, credit ratings have an important role in the credit risk assessment of a bond issue/issuer and are also used to define and/or limit investment mandates. Many investors in IG credit have limited or no ability to invest in high-yield (HY) speculative-grade credit, for example. Ratings are used by market participants for a range of other applications such as the eligibility of collateral or credit enhancement in structured finance transactions, as the table below illustrates. 
MAJORITY OF FI INSTRUMENTS COVERED
The influential impact of CRAs is better understood when considering the universe of FI instruments with a rating: At US$87.7 trn, debt capital markets are considerably larger than the global listed equity market ($67.1 trn market cap) (SIFMA, 2016) . Not all bonds have a credit rating but of 2.3 mn outstanding at end-2015 in the US (which is by far the biggest bond market in the world) 96.5% were from the three largest providers (SEC, 2016) . Their share in the EU is also great, at 93% (ESMA, 2016).
Global bond market outstanding and equity market capitalisation (US$trn.). Source: SIFMA
US (42%)
Japan (13%) China (9%) UK (7%) France ( 
VARIETY OF STAKEHOLDERS INVOLVED
The pool of market players using credit ratings is large: bond issuers want their creditworthiness rated by CRAs when they tap markets to raise capital; bond investors (including central banks) use ratings as third-party opinions to make a
CLOSELY MONITORED
Market reaction to rating changes can be significant, particularly in the case of downgrades, and especially in times of crisis -for passive and active managers alike (Grothe, 2013) . The accuracy of CRA analysis, and investor confidence in their ratings, is therefore crucial for the functioning of the bond market and for financial stability.
The role of CRAs has become even more prominent in recent years due to: ■ Credit-and liquidity-related reforms instigated by the financial crisis (for instance, the US Dodd-Frank Act of 2010 and the EU regulatory framework of 2011); these have resulted either in investors being required to hold more FI assets as capital or the same share but of better rating "quality", even if there is active regulatory pressure to reduce asset managers' rating dependency in risk assessment. ■ Quantitative easing in many advanced economies, with central banks relying on credit ratings to assess the eligibility of collateral to conduct monetary policy operations; ■ The surge in bond exchange-traded funds (ETFs) and passive bond investment strategies (market-weighted and alternative) which form a significant portion of the FI investment universe. Since ETFs and index funds all use indexes, many of which contain credit rating restrictions, changes to those ratings may make passive investors and ETFs forced sellers or buyers in line with portfolio specifications.
Findings from the 2015 survey of PRI signatories reflect the breadth of the use of credit ratings: A majority of respondents subscribed to CRA rating services. At the same time, a majority was also constrained by ratings, either because investors benchmarked their investments against indices (which in turn may be partially constrained by credit ratings) or because their investment strategy or that of their clients has credit rating limits. Most of them expected CRAs to demonstrate an understanding of ESG factors.
more informed decision about their investment or are bound by an investment mandate. Often, credit rating users can be both bond issuers and purchasers simultaneously, reflecting their dual role in FI markets (see diagram). 
UNDERSTANDING CREDIT RATINGS AND ESG
It is important to understand what credit ratings actually measure, even if investors are familiar with CRA rating scales. This is crucial because risks that affect FI instruments extend beyond credit risk, which is associated with the default probability of a borrower. For example, they include market, liquidity and interest rate risks (and these may interplay with non-linear effects).
Rating agencies take various approaches -based on definitions, methodologies and time horizons -when assessing credit risk. Broadly speaking, credit risk is the risk that an issuer does not make a timely repayment as promised: it depends on its ability to repay its obligation (and therefore generate cash flow) but also on its willingness to meet its financial commitments when due.
Ratings are calculated based on a range of factors used by CRAs to form an opinion on the overall creditworthiness of an issuer (or with respect to a specific issue). Some of these factors are difficult to identify and quantify; some inevitably depend on a degree of subjectivity in the development of the methodology framework; some information is publicly available and some may only be disclosed to CRA analysts.
Some ratings may also try to capture the expected financial loss suffered in the event of default. The diagram below illustrates how the expected loss may be calculated (although, as previously highlighted, methodologies vary).
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ESG risks may not only affect the probability of default but also the estimated financial loss an investor may incur as a result.
PD X LGD X EAD = Expected Loss
PD=probability of default (of an issuer/issue)
LGD=loss given default (an estimate of the expected loss in case an issuer defaults) EAD= exposure at default (the outstanding amount, or exposure to an issuer in the event of an issuer's default)
When assessing credit risk, CRAs do not attempt to capture the environmental impact of a bond issue/issuer, nor its ethical or social impact. For example, they do not focus on measuring the environmental damage in terms of the CO2 emissions of a company that is a heavy polluter, or the environmental benefit of a company that avoids them. Rather, when analysing a heavy polluting company, they would focus on any material impact -including financial, regulatory and legal factors -that could affect the company's credit profile. CRAs may also assess the level and predictability of an issuer's ability to generate future cash to honour its commitments to debt holders. To this end, they would also take into account its assets and how easily it would be for an issuer to sell them to repay its debt obligations. This could be problematic in the case of stranded assets, for instance.
On the quantitative side, CRA analysis focuses on the issuer's overall financial viability, the strength of its balance sheet, and how it compares to other issuers. For example, using standard credit ratio analysis, CRAs may test: how ESG factors affect an issuer's ability to convert assets into cash (profitability and cash flow analysis); the impact that changing yields -due to an ESG event -may have on the cost of capital, depending on the share of debt used in the issuer's capital structure (interest coverage ratio and capital structure analysis); the extent to which ESG-related costs dent the ability of an issuer to generate profits and add to refinancing risks; and how well an issuer's management uses the assets under its control to generate sales and profit (efficiency ratios). The qualitative side complements the quantitative side by adding information that analysts gather from sources including interviews with management, third-parties or the press. Since many ESG factors are intangible, this part of the assessment helps CRAs highlight which companies, despite poor short-term performance, have the potential to recover and prosper in the long-term, and vice versa.
Ultimately, CRAs are tackling this question: What is the level of risk associated with receiving full and timely payment of principal and interest on a specific debt obligation, and how does that risk compare with that of all other debt obligations?
When it comes to ESG factors, those that can impact credit risk need to be separated from those that may have an impact on the financial performance of an issuer ¬without increasing the relative likelihood of default. For example, a hurricane may leave a company out of business, hit revenues only temporarily or even boost them over the long-term if new investments replace outdated capital goods. The consequences depend on the financial strength of the borrower, its ability to absorb higher costs and market supply/demand conditions.
Weak management of ESG risks may cause a company reputational damage, affect its ability to raise funding (debt and equity) and, more broadly, negatively impact its financial performance. In contrast, sound ESG practices may bolster the company's reputation, as well as facilitate access to markets, improve financial performance and appeal to a wider investor base.
While only applicable to the S&P Global Ratings approach, the following statement from its Guide to Credit Rating Essentials summarise the degree of qualitative assessment which is at the heart of the rating methodology, even when quantitative factors have been factored in:
"Since there are future events and developments that cannot be foreseen, the assignment of credit ratings is not an exact science…a corporate bond that is rated 'AA' is viewed by the rating agency as having a higher credit quality than a corporate bond with a 'BBB' rating. But the 'AA' rating is not a guarantee that it will not default, only that, in the agency's opinion, it is less likely to default than the 'BBB' bonds" (S&P Global Ratings, 2014 Room for further research: New research could explore the relationship between ESG factors and credit risk priced by financial markets, using measures other than credit ratings as a proxy for the latter. Structural models, for instance (originating from the Merton model), look at the relationship between the default risk of an issuer and its asset (capital) structure: if assets drop below a certain value, an issuer is unable to honour its debt and defaults. Therefore, any ESG factor that improves a firm's asset value or reduces its asset value volatility will have a positive effect on credit quality. While efforts are underway here, more work is needed to refine these models (which present their own challenges because they are complex to analyse). Investment in themes or assets specifically related to sustainability.
LIST OF INTERVIEWS APPENDICES
ESG Integration
The systematic and explicit inclusion by investment managers of environmental, social and governance factors into traditional financial analysis.
Combined approaches A mix of all the above methodologies.
Incorporation of ESG issues into investment analysis and decision-making processes is covered in Rodrik (2008) concludes that governance is not just an "end" but a "means": "Governance has instrumental value insofar as it provides producers and households with greater clarity on the rules of the game and investors with greater assurance that they can appropriate the returns to their efforts".
Ozturk (2016) points to a positive relationship between sovereign credit ratings and governance indicators. However, he proposes that credit rating agencies consider employing their internal sources to measure the quality of governance, as existing governance indicators have several weaknesses. (2000) in an empirical study examining the large differences in per capita income across countries note that "countries with better institutions, more secure property rights, and less distortionary policies will invest more in physical and human capital, and will use these factors more efficiently to achieve a greater level of income".
General
Acemoglu, Johnson & Robinson
Capelle-Blancard, Crifo, Oueghlissi, Scholtens (2017) after constructing and ESG index and considering 20 OECD countries between 1996-2012 find (1) a strong negative relationship between ESG performance and sovereign bond spreads; (2) a relatively stronger relationship for long-term than short-term spreads; (3) a more pronounced performance of governance relative to social and environmental factors; (4) a stronger relationship in euro-area countries than in other OECD countries and (5) a stronger relationship after the financial crisis in 2008 compared to the prior period.
